Induction of cyclin-dependent kinase inhibitors and G(1) prolongation by the chemopreventive agent N-acetylcysteine.
Cyclin-dependent kinase (cdk) inhibitors, such as p16(INK4a) and p21(WAF1/CIP1), often inhibit G(1) cyclin kinases and result in G(1) arrest. It has been suggested that p21(WAF1/CIP1) may also play a role in other chemopreventive activities such as DNA repair, slowdown of DNA replication and induction of cellular differentiation. In this report we demonstrate that the antioxidant N-acetylcysteine (NAC), a well-known chemopreventive agent, induces p16(INK4a) and p21(WAF1/CIP1) gene expression and prolongs cell-cycle transition through G(1) phase. A portion of the G(1) arrest by NAC is governed by p16(INK4a); it is independent of p53. NAC's usual mechanism of increasing intracellular glutathione level is not required for the G(1) arrest. An antioxidant whose action is limited to scavenging radicals, Trolox, does not induce G(1) arrest. Taken together, these results suggest a potential novel molecular basis for chemoprevention by NAC.